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Abstract 
This study proposes the establishment of a health information management platform able to provide home users with 
a good healthy indoor environment. The health information management platform employs (1) input, (2) an 
information processor, and (3) output to maintain the operation of equipment systems, while also meeting users' 
health needs. The platform can achieve good indoor health quality and provide optimal control of equipment 
operation.
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1. Motivation and goal
Responding to the current energy conservation and carbon emission reduction trends, this study
proposes the establishment of a health information management platform able to meet home users' need 
for health and comfort. Modern people spend more than 90% of their time in indoor environments, and 
indoor environmental quality can directly affect the health of people spending their time indoors. In 
addition, because today's buildings lack integration and communication platforms linking various types of 
indoor equipment, the independent operation of different types of equipment may cause waste and 
redundant loads on resources and energy, reducing operational efficiency. The environmental health 
information management platform proposed in this study can provide a pathway for achieving a healthy 
indoor environmental and optimal equipment operation. Furthermore, the study proposes an 
environmental health information management platform development plan based on a review of the 
literature, and investigates the necessity, feasibility, and future developmental directions of the 
management platform. 
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Nomenclature 
A Indoor Healthy Environment 
B  Building environmental control systems 
C Environmental Health information Management Platform 
2. Literature review  
Health is a basic human right of all mankind. Creating a healthy environment involves incorporating 
intelligent advanced technology into environmental spaces to create an environment promoting optimal 
health for users. According to the WHO's definition, "health is a state of complete physical, mental, and 
social well-being and not merely the absence of disease or infirmity."  
Table 1. Review of the literature concerning healthy environments 
Organization and literature, time Goal  Contemporary issues  Theory and method  Specific program Trend research  
Vancouver Declaration On Human 
Settlements 
(UN-HABITAT, 1976) 
Healthy cities  (1) Insufficient quantity of 
housing  
(2) Poor housing quality  
(3) Coexistence of new and old 
building types  
Encompasses physical/mental, 
environmental, and social aspects  
Requires safety of dwellings, 
emphasizes that the 
residential environment must 
be laid out in a functional, 
comfortable manner.  
Points out that health is 
inseparable from the condition of 
the living environment.  
Declaration of Alma-Ata 
 (WHO, 1978) 
Healthy 
communities  
(1) Development of large 
amounts of environmental 
energy 
(2) Destruction of the natural 
ecology 
(3) Use of large amounts 
chemically-synthesized 
materials  
Promotion of public health 
through the implementation of 
primary-level health care, 
achieving the goal of health for all 
Use of a strategy of public 
participation to jointly create 
a sustainable health 
environment  
Creation of a sustainable health 
environment and promotion of 
health and prevention of disease 
is important global public health 
work  
Ottawa Charter for Health 
Promotion 
 (WHO, 1986) 
 Health 
promotion 
(1) Raising of residential quality 
consciousness 
(2) Increasing competitive 
pressure in society 
(3) Waste of environmental 
resources 
Health promotion is a process of 
encouraging people to take control 
and promote health. The most 
important task is the creation of 
healthy supportive environments.  
Healthy supportive 
environments are chiefly 
based on health-promoting 
public policy, inter-agency 
cooperation, and community 
participation.  
Healthy supportive environments 
consist of (1) physical 
environments and (2) social 
environments. Environmental 
construction technologies 
constitute important issues.  
The Study on the Comprehensive 
Indicators of Indoor Environment 
Assessment for Occupants' Health 
in Taiwan,  
(Chiang, 1999) 
Healthy indoor 
environments 
Changes in the environment will 
be reflected in physical 
sensations. An unhealthy 
environment may have 
immediate or potential physical 
effects on humans.  
After considering residents' basic 
health needs, this study proposes 
an objective health assessment 
system and indicators aimed at 
poor-quality, changeable indoor 
environments in order to achieve 
sustainable management of the 
living environment.  
Drafted building indoor 
environmental health care 
control assessment indicators  
The drafted indoor physical 
environmental quality factor 
must possess (1) objectivity, (2) 
scientific basis, (3) 
measurability, and (4) 
comparability.  
Technical Essentials for Healthy 
Housing Construction 
(China National Engineering 
Research Center For Human 
Settlements, 2004) 
Healthy 
housing 
(1) Social welfare will be 
inadequate as society ages  
(2) We face problems including 
poor soil and water quality, 
severe air pollution, and the 
greenhouse effect  
(3) Employees spend long 
periods indoors  
The health housing concept 
reflects health factors and the 
relationship between three aspects: 
(1) basic factors, (2) the living 
environment, (3) sustainable 
development 
Established three major 
healthy housing systems:  
(1) assessment system, (2) 
technology system, and (3) 
building system.  
In accordance with building 
quality standards, developed 
appropriate improvement 
strategies aimed at raising 
housing quality, boosting health 
factors, and maintaining health 
needs.  
Insights of Smart Environments
(Chiu, 2005)
Smart 
Environments 
A "smart environment" is a 
space designed for human 
beings. It can rely on a smart 
plan (including smart materials 
information/communications 
technology) to interact with the 
environment, enabling it to 
access and absorb information.  
The basic principles of a smart 
environment including: (1) a 
human-oriented design, (2) 
context-awareness, (3) a highly-
feeling building plan, (4) best 
use of technology, and (5) 
interdisciplinary integration. 
(1) Environment 
responsiveness makes the 
environment even better able 
to change to meet needs; (2) 
environmental adaptation 
enables changes to meet 
needs, (3) closes gaps 
between virtual space and the 
real environment.  
When information / 
communications technology is 
integrated with everyday 
applications, a key issue is how 
to combine design and 
technology while taking 
environmental health and 
sustainability into consideration.  
How Do smart buildings make a 
building green? 
 (PE, 2008) 
Green and 
intelligent 
buildings 
(1) Consciousness of sustainable 
management of environmental 
health, environmental 
protection, energy conservation, 
and emissions reduction is 
increasingly strong.  
(2) Emphasis should be placed 
on quality of life, and 
environmental design should 
stress individualization and 
customization.  
The technological systems of 
smart buildings have many 
common aspects regardless of 
whether the goal is sustainability 
or a green building. The 
incorporation of sustainability, 
environmentally-friendliness, and 
smart technologies in a building 
can enable active perception and 
meet users' needs.  
Advanced smart technologies, 
materials, and applications 
can be added to green 
buildings, making the 
buildings safer, healthier, 
more convenient and 
comfortable, more energy 
efficient, and less carbon 
emitting.  
How should information design, 
electromechanical design, 
industrial design, and 
architectural design respond to 
the need for (1) safety, (2) health, 
(3) comfort, and (4) energy 
conservation, while providing a 
human-oriented living space 
Concern about a healthy living environment can be traced back to the UN's 1976 Habitat I conference, 
which proposed the goal of pursuing a healthy and comfortable living environment. Today, emphasis is 
placed on the realization of healthy buildings and healthy indoor environments, building technology 
improvement strategies, and healthy home assessment, technical, and review systems. Now that a 
premium is placed on energy conservation and emissions reduction, a key issue is how to ensure the 
optimal control and management of residential equipment operation so as to maintain the health and 
comfort of users, while also promoting sustainable development in harmony with the ecological 
environment (Table 1).  
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3. Optimal control of the health environment 
Analysis of the foregoing literature reveals that optimal control of the health environment has become 
an important research issues in this time of emphasis on energy conservation and emission reduction. The 
environmental health information management platform proposed in this study can provide a pathway for 
achieving a healthy indoor environmental and optimal equipment operation.  
Optimal control of the health environment refers to an equipment operation control model able to 
maximize environmental healthiness and minimize equipment energy consumption. Another words, while 
meeting the constraining conditions set by managers, the control system ensures that the performance of 
the controlled entities is either satisfactory or close to the preset indicators. In the field of automation 
control, optimal control must possess three elements: (1) preset system performance indicators, (2) the 
establishment of constraining conditions, and (3) provision of optimal control mechanisms and methods. 
One researcher (Te-Tsung Chen, 2002) suggests that optimal control can refer to establishing an 
appropriate physical model for and engineering design question, constructing a mathematical equation 
based on that model, and finally employing an appropriate method to derive an optimal design.  
Control systems can be classified as the two types of open-loop and closed-loop controls. The 
difference between open-loop and closed-loop control systems lies in their (1) feedback and (2) 
information processor correction mechanisms. Open-loop control is the simplest control method. Open-
loop control involves a system comprising the (1) controlling body and the (2) controlled plant. Open-
loop refers to the fact that the plant does not cause any response in the controlling process, which implies 
that there is no feedback circuit (Fig. 1). The vast majority of simple environmental control equipment 
operating independently, such as electric fans and table lamps, use this control method.  
Fig.1 Schematic view of open-loop control operating processes   Fig.2 Schematic view of closed-loop control operating processes
Closed-loop control relies on feedback from the controlled entity to achieve a corrective effect. A 
closed-loop control system is composed of (1) a controlling body, (2) a controlled plant, (3) feedback, and 
(4) and information processor. After the system measures the discrepancy between the plant's actual state 
and its planned condition, the system corrects the controlling body on the basis of the preset indicators in 
the information processor (Fig. 2). Most of the information processor's settings consist of individual 
thresholds or implement target settings based on and if-then relationship. The key to ensuring that the 
system can conform to the preset performance indicators lies in the use of the information processor, and 
appropriate control mechanisms or algorithms can be employed to achieve optimal design (Michael A., 
1982). Nevertheless, According to the observations and understanding of this study, the equipment and 
facilities in buildings and spaces commonly lack overall control mechanisms or interactivity.  
4. Building environmental control system and environmental health information management 
platform  
After employing information and communications technology to develop management and optimal 
control technology, this study proposes the establishment of (1) a building environmental control system 
and (2) an environmental health information management platform providing superior living conditions 
and able to maintain an optimal relationship between healthy indoor environmental policy and building 
environmental control system equipment (Asplund, 2008; Valtchev, Frankov, 2002).  
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4.1. Building environment control system:  
A building environment control system applies information processing technology to optimal 
management of the environment. The system architecture is composed of (1) an information source, (3) 
environmental health information management platform, and (3) the plant. The system architecture is 
shown in Fig. 3, and is explained below.  
1) The information source refers to the source of information concerning the external environment 
in a building environment control system. The information from the information source may 
include (a) physical environmental factors and (b) user needs. After collecting external 
information concerning physical environmental factors and user needs, the control system 
transmits this information to the environmental health information management platform for 
further processing.  
2) The environmental health information management platform is a key element in optimal 
management of the health environment. In order to respond to changes in the external 
environment, the environmental health information management platform seeks to manage 
equipment in an optimal manner and dynamically regulate environmental factors in order to meet 
residential uses need for comfort. The environmental health information management platform 
includes an input end, information processor, and output end; the system's constituent elements 
are described in further detail in section 4.2.  
3) The plant refers to the action and effect units of the building environment control system (such as 
activation of control and communication activities), including actuators and monitors. When the 
plant receives an order from the environmental health information management platform, it 
regulates and controls the state of the actuators and monitors.  
Fig.3 Block diagram of a building environment control system 
Fag.4 Schematic diagram of the environmental health information management platform's operating mechanisms 
4.2. Environmental health information management platform:  
Responding to changes in the external environment, the environmental health information management 
platform employs its input end, information processor, and output end, along with control logic allowing 
491Shang-Yuan Chen et al. / Procedia Engineering 23 (2011) 487 – 492 Author name / Procedia Engineeri g 00 (2011) 00–000 5
different responses, to simultaneously achieve the goals of a healthy environment and optimal energy 
conservation. Because of this, the environmental health information management platform has the 
operating mechanisms shown in Fig. 4.   
a) The input end's function is sensing, and it receives information from information sources. The 
most important elements of the input end include a sensor network and user interface. The sensor 
network may consist of indoor and outdoor sensors. The indoor sensors collect information 
concerning the state of the actuators and indoor environmental information, such as temperature, 
humidity, wind speed, (4) illumination, and CO2 concentration; the outdoor sensors collect 
external environmental information, such as temperature, humidity, wind speed, and (4) 
illumination. After collecting environmental information, the system uses a wired or wireless 
network to transmit the data to the information processor. The system then sets the control logic 
parameters in the information processor based on user needs transmitted from the user interface; 
these needs include individual user experiences and user habits.  
b) The information processor is the controlling body of the environmental health information 
management platform; its functions include information storage (memory, encoding), information 
processing (reasoning), and decision-making. The information processor records data concerning 
indoor and outdoor environmental factors received through the sensor network in a database. The 
information processor also uses control logic as a basis for its control operations. After 
performing algorithmic operations, the information processor gives orders controlling the 
subsequent actions of the actuators.  
c) The output end performs actions on behalf of the environmental health information management 
platform (such as initiating control and communication actions), and serves as a communication 
interface between the environmental health information management platform and the plant.  
To respond to changes in the external environment, a continuous closed-loop control mechanism must 
be established between the information source, environmental health information management platform, 
and plant. When the information source transmits external information to the information management 
platform, the platform can provide optimal control mechanisms and methods based on the constraining 
conditions reflecting the system performance indicators set by the designer. The information management 
platform processes response conditions and transmits actuation orders to the plant, enabling regulation 
and control of the residential environment. Thanks to the continuous closed-loop control mechanism, the 
system is continually sensing, processing, and acting.  
Recommendations and discussion 
The environmental health information management platform proposed in this study seeks to improve 
the comfort, safety, and healthiness of the living environment, while meeting the need for environmental 
sustainability.  
It was found after performing system design that, in view of practical needs, (1) a communications 
protocol for a heterogeneous multi-element sensor network system should be established, (2)switching 
mechanisms for automatic and manual control modes should be considered, and (3) the user interface 
should include freely-adjustable parameters and control methods. Areas in which more work will be 
needed during the next stage include (a) performance indicators, (b) constraining conditions, (c) optimal 
control mechanisms and methods, (4) elimination of equipment malfunctions and signal and power 
outages, and (5)development of optimal control logic algorithms.  
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